


shu di8aove,ry by 7!8tuB sad 'hdsrbarg (1) of a 88xmal crycle in rtraiae of 

th8 omlet3n b8&srfuB $f&,& 43pa8 up th8 iid% d bu3tirrir to gtwtfe 

m&8i8 in 8 wry bhat yQ8 r&at forB%r&y porsibk !a thir 86rlier work, ooa- 

dneted rb pkrle UnimwriQy in L96-47, gw&btia reaombinetfort ws8 doaoastreted 

by the uaa of nutrItioaa~ rlraknbr, obtabed with X-m-y or nltr~riolet light, 

Phs8e mt8nt8 hoLtl Ipattr*i~~@BSl dOfiOi8Z#CiOS which pr8V’ent th8B fro@ gWi= 

61). myathdi~ simdfu~ FuLh88 their particular growth foetorr ar* mppliad. It 

vu found that r”hra dlfferant lWUtAU%t8 were aired to&etha? orrd inoaulateb into 

ryathetle a&W t&d Q VcsXy 8~11pPo]?ortion of OdtBS1e8 did &row* and that 

thr8e CQ&L8i8tOd of -118 vhL& M'4tM a;rW Qlh the 8mthertiO medium (i... 

gsobtWoph& Z@ az,in& ncptiaaar whloh differed in aeteral other Qharaetere, 

it cold be rhowa tkst thtroe ahar~~tera uore redirtribated to the prototroghr 

ii% all psrmibh eOdiastiifMt8, WCi&@rtiM thst the pr0p.r 8X@UUtth Of th8 

oomimeaee of pratotroph te pa. reoombbaation. ff one nut24 tional mbvat 

fr reprewnted a# A-W aad the athar PI A+%, om would #at by rooorbination 

A-W P A+& --+A+#+ aad A-B-. fn thir acre, ow tha AM+ would be raeomred, 

PI it tc&oas aould &TOW on tha 8grl3t8Otie medipil whiuh ir arsd to elan it out 

froa the two prenta, w&ore cd~r prepoadsrato, Ewsrrr, other markerr eaa 

8e&P8@bte frees i&%$0 th@ pratOfriqh8. tioa Y ready of the rmlatircs proportion8 

of diffwent rraesbfaatioa types, it was aonoltad~d that the gene!, of Bmlmrbhi~ 

$J&& were linkad in limmr order, YI in hi&or form, and there WWII probably 

bUt 8 8fQ96B ;li&8&@ &Z’OU;p. 

From a18 earlier wwk, it w&8 oanoltrded that a) as11 furion omur8 only 

very rarely, oblaat one aygo6ta ~ppearJir@ per million cssllr; a& b) the rygote 

doer not prolifara$e, 'brrt IUadW@398 reduction divirion Smmediate3.y. air 58 

barad 40 the flcnding that tudiridaal prototraphr wera uniform, ewh ooloay 

Wa8iUtiag tlQcaallf of b&t P 8ingh reao~bination typo whi& weld bo diffcrren$ 

fm@ celoay to aolony. ff the dfplold 8YgO%8 were to rraltlply, one would 



rrpsot to find 8ersrol recombination type8 In a mingle prototroph ooloqy, ea& 

derived from the re#rqptioa of I, differeat zy&ote ~811. ‘Phere fact8 were dir- 

ammgf&g to any h-8 oi raeia& the sygote oytologim1~, or of detenrinl~ 

au& questioxw aa dominmme for which the dlploid I8 neoerrrrrf. Ire oould put 

in a slrrtlain ri%tare of type8, orsd get thee m&t agrin in mbriour reeombixaatioar, 

bp$ the i#&$tWMdb$e prboem we8 aOf direO$ly dbCce88ible $0 aPr48i8 Uhd k&d $0 

ba inf8rred. Por the further development of geaetlaal work on bacteria, it 

wrntld ba very inportwat, if not errcmtfrl, to OhWiff thir intermediate 

prOoe8#. 

In the umrre of other wmk, mad quite ooeldea0ally. an sxeeptlon wm8 

aoted to ~onolwrioa b)t that 18 to w, a h8teron~gotfo culture w&8 fouad whiah 

omld be miata4ard in the diplald aoadltion, althou& it bar a marked propamity 

to uudergo redaatlcpn, %e emeptionrl aultar8 VII a prototraph obtained fn a 

~188 ~twsak twa parent8 whlah differed la P;atritioarl fratorr (B, l4, T, L, bl,) 

8wl fa lwtsm8 fermentatfm (Uo-/Lsa+). ?h.@ ladioatar madium, BOIIn-bf@thy18PI 

Bhs a&W ir ared 80 $088 fOn#lntitiVe CrharsratOrimtiar (4bl8d 8.8 5). @err thir 

a4ltare ori&ally thought to be he+ war rtreakmd tmt aad lnadbted for two or 

bhr68 -8 oa the mB medium, the OO~Oai98 were Ob88rved $0 be ~Omie# of k- 

UQd &M+ Wd18, hrtkermore, when these Iegre~atr were $08$ed, thrf proved to 

#how rll porrible recsomblnrrtlonr of the nmtrit%oarl and othmr faders, inoladia& 

oertain reooabSnationa, aonrerpondfng to the A-B- above, whiQh omld not other- 

Wire be 88mar.d. Eridalstly, bbi8 OUltlrO -8 prOt@trO~~io net hWP8. it Wa8 a 

rerJomblrra$ign of the type A*&+, bnt beuau8e 18 w&a a diplaid heterorygote (ihf$. 

lkrrtker (IttIdy rri thlr ml$?XFO and of it8 8tbgra&ad8 m&&e888 that 10s e%@ep$ioz#al 

behavior uy be the zwralt 0f a mtat¶oa whiah ooomred 8pont~oau8ly in oae of 

the p&ZWQ$8r far +%'&3PO8Uh& 8e@'e@W%t8 $0 888udard 8tO8k8 rO8Ultm in prO8Otrophr 

a mb8tmtia~ proportion of whit& am dfploid heterorygoter. 

AZthamgh $8 wa$ foraarly belisted that them were ao l zceptfonsto rule 



b) In blpO8SB)8 @f 8tMMbFd 8t0&8, 6U?l’8at rtUdis@ U@iag bett8r IJOlOdiV-0 I-8 

IPOW indicuta that perrirteat heteroy$ete8 arty @mar hero too, although at a 

lower ra$e U&&a asma& ~ut63?08808 of the abwe-meatloasd l xaeption. la thir 

b88, pm&$8 axe \I8dt wt&Bh array differeat, oloaely linked, rOO888iV8 fae- 

in the *repull810~ #me, i.e. A- Leo~-L@c@+ x A+ Lq*L+- B-. When 

mmh a pair in ero88ed, sort of the AMW rwmbinurt prototrephr are efthm 

&q-Laq* er La~~+Lwi~-~ .bearure of 8he very olore linhzqge of the two Lfko 

1001. %&88e are a11 ba8@804L8~ti+: @&ah 1088 feud 1% of the protOtroph8 

eb8aInmd hrrr8 are laato8e-go8itive, 8ad them oaa be detested rimmlly by 

oonduoti~ $&a mrm8m on a 8ynthetIo 3UfB medim. trsn when %ormala rtookr 

sre Pted, &ikUt &lf the boto8e-po8tt~ve prO808rOph8 are a08 A+B+Lool+b~+f, 

bat are heterorrpgour diploidr A*wl-W+ * as shown b,y their mbseqxaud 

. A+LacrL*baaq- 3- 

8O#Z-8&BtiO& Tars dIploid8 #my differ frem thou pretiotlsl.y obtalnod in 

belag: mom stable, but thi8 ir rsot definite4 l rtablirbed. 

IMailed 8tUdiO8 af the ryrvgatioar fror the esaeptional hetero8ygote 

I;bwed derlaatlonr from mndom di8tribWim that oaa be bort aoowakd fof w 

ara@ning that on8 or both ohmmo8om88 of tbir diploid orrrry eeresl defioiont 

MQt ML8. %%a88 defioieaaier, which would urb kaviable a regqpat worrying 

th8m aleao, refs~r be the lacittag faotor far th8 psroirteaee of thlr heterorfgot8, 

cod detrrrot #mewbat from the areiPber8 of thir type ia &metia ba84rie. 

Whether th8 8ea8 littllltIO8 prevail8 in u *aomal@ heterOS~~Ot88 Nl+i88 

to he determimd, 

StadIer af8 und8xW.y to detemiae the daalnmae re~tioa8hipr cbf a aumbar 

ef genea. 3920 norm1 allele8 of the mtritionrl mtatiear rll 8een 8s be 

acmplete~ domlnurt, aad the fhnotioafng, “+“, allOl8B of th8 rweral iOr- 

mnl%bblOn faator8 rtudied lcr@ aearly OOU&It8lJ 80. III additfoa, waritirlty 

to &ateriogkuqp Tl ie dominaab to reris,tame, a fast of aoarlderable Iarportsmee 





whm It if3 uplit @+ tha ermsyse lacttare. lb18 permits ths reautlon to be studied 

QOAWBAi@At%$’ with a rrpeatro;lhotomefer. me easyme ha8 bWA partially purified 

with amnenlwr ‘rrpilfastcb preolpltatfan, S%ere preparation8 am oetiw4 in the 

absence taf phoaphatcl, polntri~a; to Y rislplo hydrofgtir for the enzyme aetitm. 

An fAt6WWStiA& sffsat; of o&di me&d.6 has been notadO the enssyrc, f8 rttoA& 

stimulated b mdlm ioor irr fpLIr3g high coaaentrotioa (N/50), W ia ilrhibitd 

by rubSdlua. The fnhibk6fon by robidlum cw km coagetiti+elJr rorersed eithsr 

with redlrue, QT with patttsattm, m#&estltn,g t&t all of the olkuli metal8 aoqwto 

fer a poaitim cm th amym, csrt;ain eombimtiaar of noteA-enzyme having a 

higher efflcbmay than others. IS is pramam& that 8+ ir also diylfbued by 

h2Thsr salt conaentratious, but that w&i’le, .iicr-sarcyae is PtoFe active &hra 

H-an~ym, Loulcpae has the 8-e wtlvity, Tt hias bean ob8wved, further, 

tbr0 moat of the diffweaue ma )Ir l xprewed in temr M b;be dirsoaiatiarr 

QowNakat far th# 8~zysea md it+ mbrtratd s,o t&at these iosr sraf be mgardod 



abptattaa u&mluq, whlah ir mw beln~ rtraidied 1~ dotail. WhPle the all or 

BeEi Mfb0t &# Met oi t& la@AtS mcfu8 it difflault f0 -US@ thef? ~fOOt8, 

UL allela uf &ee~- hu beaua farad uhiah la rerpoasite $0 tmpmtwe, and m8g 

b% d @Bats help. $hlr mukrsrt ir wOld bapr rt W@Q., krt liti &w-j- at 40% 

At dizf exsnt latrmwdlot8 temperatures, different war)atcr can ?ae formed. It 

b&s bun gorrib’Le to &w that the $anparstum-sensiti7ity is not CL ratleatfua 

%f thlr propwty Qf the *ngner th.eplbelYel, onue ftmed, but on the imtlvfty 

of l&h* a&apWfim4 nw&mfsSo. 

3, s!24&dsm- 

Rhaudar has deemibad *d6ttedff rtwkr of @am in whi& the StatUS of one 

aas af?oobr tbs tnadabilitg of anather. In th% presence of the a *lfrls, the 

gema & fa ml$a rWble ml razcr3.y if ever mtates to k (sham eu color in the 

~b’UY?OA~) . Bo#?t?wr, with incrt3asiAg Aumbere of & &11cb38, 3 #hove rapidly 

iAUWWin#$ mmbrrs of 8uch Jmtat10ao. Althctvrs&h this pheaoasnc~ is 9f the 

gmalart g%netfoksl lntsreert , it is very dffficult to study the goroible 

ehmnlaal patkays bemae of abrioas ktlMt+O&!Itl UILlitat~ans. 

The cbaervat;fon the.E +urims Saa- mtfmts of 3. g&, secure& as alrc* 

desarlbed, mttite ut dff’l”erent rt;tes buck to Lao*, snggetsd that her.3 night 

be exuellant material for a parallel. type of atn8y. The nmtsbility of E. Laa- 

Rdbak is rmdily dabw?huBd by incabatiq its oalonles OA lcRB sgEir ?br 2-3 d&ye. 

At this time, X&e+ nz?iIlrnnte am IOL)B ar papiltite, &rk outgrowths in the white 

01" ptAk aulaai8a. 

~$8a$s at th% %a61 bout 0~4 rare strrrdfed so far. Ahr abtalaed by 

trredfstlun of Oha wild type, so!w %f Bh%k mutants are quite rtable, wheru~s 

ether6 thaw 888Ay pf%pil~ in Saab a@h&y. t)sAttiu tO6%t On SUah #tie&8 h&w 

uiwun tbt the dlfferanusr are dps to d~feraat allelic atstar of the mum 

gem, shrnrfng: a#@~ that nmtatioar which lpeg be iadlstfagpiahable in all other 

F~~WtS Mu& be dir$h#uhhhi iA thir -# (id. U’O i--11.1**). - =tdga*@ 



8.e Lee+ ia tha mutable rtratnt have slro beea rtndled, and proran to be true 

rmvwW mu8a8l6a&#, rsrtarin& 8he Lea- @me whleh WeI 0riginull.y kp@lrrU by 

ul8ra-+ial*8 right l Oo~aionel Lea+ mutations tn the more 8table rtrainr 

hevcl proVea, hoverer, 80 be du0 to matatiolm ect 08her loci, mluh Ru8%tioar b&tin& 

$he sffmt of ~pr~~5~$ or asuppresringN the phenotyplo muaifestptiona of the 

original kso- ma tion. Et8uf.h asuppressora ratatlons have also been obsermd 

in the other LILo- mutanta wntloned render Ee&fn& 2. 

Atbsrrptr were then made to piok w offeati of mutrtionr of other looi on 

the mutability of Isa-. Stable rtraiaa were irruliatd, and mukables looked 

far, wt8hout lloLcIcleas 210 fur. Oawereely, mutable strrrlna were irradiated, 

ad derived et&la rrtra%nr h~%.re becm reoorered from then. Aleo, although 

the de&me of antiability Da quite a aonetant fekturs of (L purticuler rtoak, 

e very few sponbneourly oacurring stable dsrfrutives brave been noticed. 

3oae of these darived stabler, vhen tested gemticctlly, pared to be 

mom atssb3e olleleu of tie or&tan1 Lao-. kt least om stmh rtikbla, huwever, 

whm ororsod with wild typo $rcre rise in Wition ta the parunkl typerz 

Lw+ urd Lw-rtmble, thss reacmbinrrtion alms Luo-errbble. 9hl I shows 8bt 

the amrent rtabIlity of thin dorind rtoak ir due to a mtartion a,t another 

Eoaar. !Mr nw mat&ion 61~0 tumed out to be arroata8ad with a mtritfoml 

dmfiailemey, whfeh is st least partially relfeved by (u%ftoctiyeU) msymst, 

(dlph#r,&opyrfdine ntwleatlde). It ir pomible thcrt this ir not 8 true ~1ae 

of germ mmttol of rrztabllitgr, bat that the reoond m&Non Interferes wlth 

the ferasntsltioa 435 leetose mm when Lacy- revorbs to +. !&is point ir now 

tmdar utady. A LmDIber of additiozml @table stoakr rem&~ to be studied. 
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